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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the manufacture 
method of the ink jet printer arm head which carries out the laminating of two or more kinds of sheet 
metal-like components, and constitutes a cavity plate about the manufacture method of an ink jet printer 
arm head. 
[0002] 

[Description of the Prior Art] Drawing 1 is the decomposition perspective diagram of the ink jet printer 
arm head P which can enforce the manufacture method of this invention. This ink jet printer arm head P 
consists of a flexible flat cable 40, an electrostrictive actuator 30, and a cavity plate 10. The flexible flat 
cable 40 is for energizing to an electrostrictive actuator 30. An electrostrictive actuator 30 is for 
pressurizing the ink with which each ink room 14b of the cavity plate 10 mentioned later is filled up, 
and consists of structures which carried out the laminating of the piezo-electric sheet of two or more 
sheets to JP,4-341851,A almost like the configuration of a publication. It counts from the piezo-electric 
sheet of the bottom, and it to the upper part among this piezo-electric sheet. In the upper surface (double 
width side) of the odd-numbered piezo-electric sheet The individual electrode (not shown) of a narrow 
width was formed in the part corresponding to each ink room 14b of the cavity plate 10 in the shape of a 
train along the direction of a long side of an electrostrictive actuator 30, and the electrode according to 
each is prolonged to near the edge section of the long side of each piezo-electric sheet along the 
direction of a long side, and the direction which intersects perpendicularly. In the upper surface (double 
width side) of the even-numbered piezo-electric sheet, from the bottom The common common electrode 
(not shown) is formed to two or more ink room 14b. In the upper surface of the piezo-electric sheet of 
the maximum upper case Along with the edge section of the long side, the surface electrode 31 
electrically connected to each of the electrode according to each and the surface electrode 32 electrically 
connected to each common electrode are formed. The cavity plate 10 is explained to details in drawing 
2. 

[0003] The ink jet printer arm head P sticks beforehand the adhesives sheet 33 which consists of 
synthetic-resin material of the ink non-permeability as an adhesives layer on the whole inferior surface 
of tongue (double width side which meets an ink room) in the electrostrictive actuator 30 of the above- 
mentioned plate mold, and subsequently, to each ink room 14b of the cavity plate 10, it pastes up and it 
is fixed so that each of the electrode according to each of an electrostrictive actuator 30 may correspond 
(refer to drawing 3 ). Moreover, in the surface of the upper surface in this electrostrictive actuator 30, 
various kinds of circuit patterns (not shown) in the flexible flat cable 40 are electrically connected to 
each surface electrodes 31 and 32 of an electrostrictive actuator 30. 

[0004] In this configuration, by impressing voltage between the individual electrode of arbitration, and a 
common electrode among the electrodes according to each in an electrostrictive actuator 30 By 
distortion of the direction of a laminating by piezo-electricity occurring into the portion pinched by the 
individual electrode which impressed voltage among piezo-electric sheets, and the common electrode, 
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and reducing the content volume of ink room 14b corresponding to the electrode according to each to it 
by this distortion The ink with which it fills up in this ink room 14b breathes out liquid drop-like from 
nozzle hole 15a of the nozzle plate 15 mentioned later, and predetermined printing is performed. 
[0005] Drawing 2 is the decomposition perspective diagram of the cavity plate 10. Five thin boards of 
the manifold plates 1 1 and 12 of 15 or 2 nozzle plates, the spacer plate 13, and a base plate 14 are piled 
up with adhesives, respectively, and it joins, and this cavity plate 10 is changed into a laminating 
condition, and is constituted. Nozzle hole 15a for the ink regurgitation of the diameter (an operation 
gestalt about 25 micrometers) of minute is drilled in the nozzle plate 15 in the shape of [ of two trains ] 
staggered arrangement along the direction of a long side of this nozzle plate 15. In two manifold plates 
1 1 and 12, the ink paths 1 la and 12a are established, and it is punctured so that it may extend along with 
the both sides of the train of nozzle hole 15a of a nozzle plate 15. In addition, ink path 1 la in the 
manifold plate 1 1 of the bottom which meets a nozzle plate 15 is formed in the concave so that it may 
open only to the manifold plate 1 1 up side concerned. This ink path 1 la has structure sealed by the 
laminating of the spacer plate 13 to the upper manifold plate 12 mentioned later. 
[0006] Two or more ink room 14b of the narrow width prolonged in the direction (the direction of a 
shorter side) which intersects perpendicularly with a base plate 14 to the center line which meets in the 
direction of a long side is formed in the alternate array corresponding to nozzle hole 15a of the alternate 
array in a nozzle plate 15. The point of this ink room 14b is opened for free passage through the free 
passage holes 1 lb, 12b, and 13c of the diameter of minute as an ink path currently drilled in nozzle hole 
15a of the alternate array in a nozzle plate 15 in the alternate array as well as the spacer plate 13 and the 
manifold plates 1 1 and 12. On the other hand, the other end of each ink room 14b is open for free 
passage through through tube 13b drilled in the right-and-left both-sides part in the spacer plate 13 to the 
ink paths 1 la and 12a in both the manifolds plates 1 1 and 12. In addition, as shown in drawing 3 , the 
other end is formed in the concave so that a opening may be carried out only to the inferior-surface-of- 
tongue side of a base plate. 

[0007] Moreover, feed-holes 13a drilled by the end of the spacer plate 13 is open for free passage also to 
feed-holes 14a drilled in the end section of the base plate 14 of the maximum upper layer while it is 
open for free passage to ink path 12a. And filter 14c for the dust removal in the ink supplied to the upper 
surface of this feed-holes 14a from that upper ink tank (not shown) is stretched. 

[0008] Drawing 3 is the cross section of III-IIIa of the ink jet printer arm head P in drawing 1 , b, and c 
line. As shown in drawing 3 (c), it is ** formed of the spacer plate 13, a base plate 14, and an 
electrostrictive actuator 30, and ink room 14b is ** for pressurizing the ink with which it fills up while it 
fills up the interior with ink. Here, the fluid pattern of the ink in this ink jet printer arm head P is 
explained. When ink is supplied to this ink jet printer arm head P from the ink tank which is not 
illustrated, it flows first in ink path 11a of the manifold plates 1 1 and 12, and 12a from the feed holes 
13a and 14a currently drilled in the end section of the spacer plate 13 and a base plate 14. And that ink 
that flowed passes along each through tube 13b of the spacer plate 13 from these ink paths 1 la and 12a, 
and is distributed to each ink room 14b currently arranged by the base plate 14. And if voltage is 
impressed to an electrostrictive actuator 30, the content volume of ink room 14b is reduced, and the ink 
with which it fills up in this ink room 14b passes along the free passage holes 1 lb, 12b, and 13c of each 
plates 11, 12, and 13, and has composition breathed out from nozzle hole 15a corresponding to the ink 
room 14b concerned. 

[0009] Next, the configuration and the assembly method of assembling the cavity plate 10 are explained. 
Drawing 4 is the plan of the leadframe 50 in which one kind of plate 51 of each plates 1 1, 12, 13, and 14 
which constitute the cavity plate 10 is carrying out successive formation arrangement. This leadframe 50 
really casts the successive formation piece 52 which connects the short molding flask-like framework 
53, the plate 51, and a frame 53 and each plate 51 of the same class arranged at the fixed gap inside that 
frame by etching processing of a sheet metal material or press working of sheet metal. Four kinds of this 
leadframe 50 are manufactured for every [ each plates 11, 12, and 13 which constitute the cavity plate 
10, and ] 14. Two tooling holes 54 and 55 which insert the pin for positioning are drilled in the 
framework 53, the tooling holes 54 of 1 are drilled in the shape of a circle, and the tooling holes 55 of 
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another side are drilled in the shape of a gold coin. Moreover, two successive formation pieces [ a total 
of four ] 52 of width of face narrower than each plate 51 are arranged in a part for each short side part of 
each plate 5 1 formed in the shape of a rectangle. 

[0010] Drawing 5 is four kinds of each above-mentioned plates 11,12, and 13, and the perspective 
diagram expressed about the configuration which assembles the leadframe 50 in every 14. As shown in 
drawing 5 , the leadframe 50 for every class of each plates 1 1, 12, 13, and 14 is changed into a 
laminating condition according to predetermined sequence. Concretely, as sequence which carries out a 
laminating, it is the sequence of a base plate 14, the spacer plate 13, the manifold plate 12, and the 
manifold plate 1 1 sequentially from a top. Laminating immobilization is carried out fitting each tooling 
holes 54 and 55 into a gage pin (not shown), and positioning each plates 1 1, 12, 13, and 14 correctly 
mutually as the assembly method, after applying adhesives to one side of each plates 11, 12, 13, and 14. 
And two or more cavity plates 10 of a laminated structure are completed by cutting the successive 
formation piece 52 of a leadframe 50, and separating each plates 11, 12, 13, and 14 from the framework 
53. 

[001 1] Here, an artificer takes the side of the manufacture method previously taken into consideration, 
and explains with reference to drawing 8 . Drawing 8 (a) shows the condition that connected the spacer 
plate 13 and drawing 8 (c) to the framework (illustration abbreviation) on the manifold plate 12, and, as 
for a base plate 14 and drawing 8 (b), drawing 8 (d) connected the manifold plate 1 1 by the successive 
formation piece 52, respectively. Two successive formation pieces 52 were formed in the location of ed 
from the center line of a longitudinal direction at a part for one short side part of each plates 1 1, 12, 13, 
and 14, respectively, and two successive formation pieces 52 are formed in the location of ed from the 
center line of a longitudinal direction at a part for the short side part of another side, respectively. 
[0012] 

[Problem(s) to be Solved by the Invention] If the laminating of the leadframe 50 which formed the 
successive formation piece 52 as mentioned above is carried out like drawing 5 , when the successive 
formation piece 52 laps in the direction of a laminating altogether, is arranged and tends to cut the 
successive formation piece 52, it will be necessary to enlarge shearing force. For this reason, peeling of 
the glue line which is sticking each plates 61, 62, 63, and 64 near the cutting section arose according to 
this shearing force, and there was a trouble of reducing the productivity of a cavity plate. Moreover, 
when feed-holes 13al4a was near the successive formation piece 52, there was a trouble that there was a 
possibility of deformation of a plate reaching to feed holes 13a and 14a in this shearing force, and 
producing ink leakage. 

[0013] It aims at offering the manufacture method of an ink jet printer arm head that the cutting force of 
a successive formation piece can be made small, and deformation of each plate and peeling of a glue line 
can be prevented by being made in order that this invention may solve the trouble mentioned above, and 
constituting so that the arrangement location of the successive formation piece currently arranged by 
each plate which constitutes the cavity plate may not be overlapped. 
[0014] 

[Means for Solving the Problem] In order to attain this purpose a manufacture method of an ink jet 
printer arm head according to claim 1 The laminating of two or more kinds of sheet metal-like 
components is carried out, and a cavity plate which has two or more ink rooms which open ink for free 
passage to two or more nozzle holes for carrying out the regurgitation is constituted. Said sheet metal- 
like component, They are connected with framework which supports the sheet metal-like component by 
width of face narrower than said sheet metal-like component. And a production process which 
manufactures to one a successive formation piece arranged in a location which is different for every 
class of each of said sheet metal-like component so that it may not lap in the direction of a laminating of 
two or more kinds of said sheet metal-like components by sheet metal material, A laminating attachment 
production process which sticks said two or more kinds of sheet metal-like components on a laminating 
condition with said framework, and forms laminating components, It has a frame removal production 
process which cuts said successive formation piece from said laminating component formed of the 
laminating attachment production process, removes said framework, and forms said cavity plate. 
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[0015] An ink jet printer arm head according to claim 2 is equipped with ink passage where said cavity 
plate makes said ink flow in an ink jet printer arm head according to claim 1 5 and from said ink passage, 
said successive formation piece is isolated and is arranged. 

[0016] In an ink jet printer arm head according to claim 1 or 2, said successive formation piece is 
arranged in a part for a short side part of said sheet metal-like component for an ink jet printer arm head 
according to claim 3. 

[0017] In an ink jet printer arm head given in either of claims 1-3, said successive formation piece is 
arranged in the position of symmetry for an ink jet printer arm head according to claim 4 from a center 
for a short side part of 1 of said each sheet metal-like component. 

[0018] In an ink jet printer arm head of a publication, as for an ink jet printer arm head according to 
claim 5, said two or more sheet metal-like components are supported by either of claims 1-4 at said 
framework. 
[0019] 

[Embodiment of the Invention] Hereafter, the desirable example of this invention is explained with 
reference to an accompanying drawing. Drawing 6 is a plan showing each plates 1 1, 12, 13, and 14 in 
which the arrangement pattern of the successive formation piece 52 which is also the feature portion of 
this invention was shown. Drawing 6 (a) is the plan of a base plate 14. This base plate 14 is formed in 
the shape of a rectangle, and two successive formation pieces [ a total of four ] 52 are arranged in a part 
for each of that short side part. As a location in which the successive formation piece 52 is arranged, it is 
arranged in the side (drawing left-hand side) in which feed-holes 14a is not arranged by the distance of 
ab from the center line of the longitudinal direction of a base plate 14. Moreover, it is arranged in the 
side (drawing right-hand side) in which feed-holes 14a is arranged by the distance of ad from the center 
line of the longitudinal direction of a base plate 14. Moreover, in this base plate 14, feed-holes 14a is 
drilled in the location of the distance of ae from a part for that short side part. Here, feed-holes 14a is 
isolated and arranged from the distance arranged conventionally. 

[0020] Drawing 6 (b) is the plan of the spacer plate 13. This spacer plate 13 is formed in the shape of a 
rectangle, and two successive formation pieces [ a total of four ] 52 are arranged in a part for each of that 
short side part. As a location in which the successive formation piece 52 is arranged, it is arranged in the 
side (drawing left-hand side) in which feed-holes 13a is not arranged by the distance of bb from the 
center line of the longitudinal direction of the spacer plate 13. Moreover, it is arranged in the side 
(drawing right-hand side) in which feed-holes 13a is arranged by the distance of bd from the center line 
of the longitudinal direction of the spacer plate 13. Moreover, in this spacer plate 13, feed-holes 13a is 
drilled in the location of the distance of ae from a part for that short side part. 

[0021] Drawing 6 (c) is the plan of the manifold plate 12. This manifold plate 12 is formed in the shape 
of a rectangle, and two successive formation pieces [ a total of four ] 52 are arranged in a part for each 
of that short side part. It is arranged in the side (drawing left-hand side) corresponding to the side in 
which the feed holes 13a and 14a currently drilled by the base plate 14 and the spacer plate 13 are not 
arranged as a location in which the successive formation piece 52 is arranged by the distance of cb from 
the center line of the longitudinal direction of the manifold plate 12. Moreover, it is arranged in the side 
(drawing right-hand side) corresponding to the side in which feed holes 13a and 14a are arranged by the 
distance of cd from the center line of the longitudinal direction of the manifold plate 12. 
[0022] Drawing 6 (d) is the plan of the manifold plate 1 1 . This manifold plate 1 1 is formed in the shape 
of a rectangle, and two successive formation pieces [ a total of four ] 52 are arranged in a part for each 
of that short side part. It is arranged in the side (drawing left-hand side) corresponding to the side in 
which the feed holes 13a and 14a currently drilled by the base plate 14 and the spacer plate 13 are not 
arranged as a location in which the successive formation piece 52 is arranged by the distance of db from 
the center line of the longitudinal direction of the manifold plate 11. Moreover, it is arranged in the side 
(drawing right-hand side) corresponding to the side in which feed holes 13a and 14a are arranged by the 
distance of dd from the center line of the longitudinal direction of the manifold plate 11. 
[0023] Here, as for the relation of each successive formation piece 52 of the side (drawing left-hand 
side) in which feed holes 13a and 14a are not arranged, the distance from the center line of each plate is 
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expanded in order of the spacer plate 13, the manifold plate 12, the manifold plate 11, and the base plate 
14 as relation of the distance in which each successive formation piece 52 is arranged from the center 
line of each plates 11,12, 13, and 14. In short, it is bb<cb<db<ab. On the other hand, as for the relation 
of each successive formation piece 52 of the side (drawing right-hand side) in which feed holes 13a and 
14a are arranged, the distance from the center line of each plate is expanded in order of the base plate 
14, the spacer plate 13, the manifold plate 12, and the manifold plate 1 1 . In short, it is ad<bd<cd<dd. 
[0024] Drawing 7 shows the condition of having carried out the laminating of the leadframe 50 with 
each above-mentioned plates 11, 12, 13, and 14, and the cross section of the Vllb line of drawing 7 (a) 
and drawing 7 (c) of the plan and drawing 7 (b) as which drawing 7 (a) regarded layered product 50a 
from the base-plate 14 side are the cross sections of the VIIc line of drawing 7 (a). When the laminating 
of each leadframe 50 is carried out as mentioned above each plates 11, 12, and 13 and by changing the 
location of the successive formation piece 52 for every 14, as shown in drawing 7 , each successive 
formation piece 52 does not lap in the direction of a laminating. 

[0025] Therefore, in case unlike arrangement of the successive formation piece 52 in the manufacture 
method of the conventional ink jet printer arm head the successive formation piece 52 is cut from 
layered product 50a of each leadframe 50 and the cavity plate 10 is created, each successive formation 
piece 52 can be cut by small shearing force. Moreover, since stress applied to the cavity plate 10 at the 
time of cutting can be made small, deformation of each plate and peeling of a glue line can be prevented. 
Furthermore, in case the successive formation piece 52 is cut from the framework 53 and the cavity plate 
10 is created by arranging two adjoining successive formation pieces 52 at an equal gap from the center 
line of the plate, this shearing force can be equally distributed to the successive formation piece 52. 
[0026] As explained above, according to the manufacture method of the ink jet printer arm head P of 
this example Since layered product 50a of a leadframe 50 is formed so that the successive formation 
piece 52 may be arranged in a different location for every class of each leadframe 50 and each may not 
overlap in the direction of a laminating While being able to make the cavity plate 10 easy to be able to 
make required shearing force small as much as possible in case the successive formation piece 52 is cut, 
and to separate from the framework 53 The deformation of a plate and peeling of a glue line which are 
produced at the time of cutting can be prevented, and ink leakage can be abolished. Moreover, even if 
deformation of a plate and peeling of a glue line should arise with the stress produced in case the 
successive formation piece 52 is cut by being isolated as much as possible and drilling feed holes 13a 
and 14a from the successive formation piece 52, the peeling can be made hard to attain to feed holes 13a 
and 14a. 

[0027] As mentioned above, although this invention was explained based on the example, this invention 
is not limited to the above-mentioned example at all, and it can guess it easily for amelioration 
deformation various in the range which does not deviate from the meaning of this invention to be 
possible. 
[0028] 

[Effect of the Invention] Since the framework can be removed by the small force in case according to 
the ink jet printer arm head according to claim 1 a successive formation piece is cut from the framework 
and a cavity plate is created by arranging so that the location of the successive formation piece of each 
sheet metal-like component may not be lapped, it is effective in the ability to raise productivity. 
Moreover, since the force of cutting a cavity plate from the framework can be made small, peeling of the 
deformation produced at the time of cutting and a glue line can be controlled, and it is effective in the 
ability to lessen ink leakage. 

[0029] Since a successive formation piece is isolated from ink passage in addition to the effect that ink 
jet printer head ****** according to claim 2 and an ink jet printer arm head according to claim 1 do so, 
even if peeling of deformation and a glue line arises according to the force produced in case sheet metal- 
like components are cut from the framework, it can prevent arriving at ink passage, and is effective in 
the ability of producing ink leakage to lessen. 

[0030] According to the ink jet printer arm head according to claim 3, in addition to the effect that an 
ink jet printer arm head according to claim 1 or 2 does so, the successive formation piece is arranged in 
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a part for the short side part of sheet metal-like components. Therefore, there is an effect of the ability to 
make it easy to cut, in case a successive formation piece is cut from the framework and a cavity plate is 
formed. 

[0031] Since the successive formation piece is arranged [ according to the ink jet printer arm head 
according to claim 4 ] at equal intervals in either of claims 1-3 by the position of symmetry from the 
center for a short side part in addition to the effect that the ink jet printer arm head of a publication does 
so, there is an effect of the ability to make it easy to cut from the framework. 

[0032] Since two or more sheet metal-like components are supported [ according to the ink jet printer 
arm head according to claim 5 ] by the framework in addition to the effect that the ink jet printer arm 
head of a publication does so to either of claims 1-4, two or more cavity plates can be produced from the 
laminating components of 1 , and it is effective in the ability to improve productivity. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of an ink jet printer arm head which carries out the laminating of two 
or more kinds of sheet metal-like components, and constitutes a cavity plate which has two or more ink 
rooms which are characterized by providing the following, and which open ink for free passage to two 
or more nozzle holes for carrying out the regurgitation Said sheet metal-like component Framework 
which supports the sheet metal-like component A production process which manufactures to one a 
successive formation piece arranged in a location which is different for every class of each of said sheet 
metal-like component so that they may be connected by width of face narrower than said sheet metal- 
like component and it may not lap in the direction of a laminating of two or more kinds of said sheet 
metal-like components by sheet metal material A laminating attachment production process which sticks 
said two or more kinds of sheet metal-like components on a laminating condition with said framework, 
and forms laminating components, and a frame removal production process which cuts said successive 
formation piece from said laminating component formed of the laminating attachment production 
process, removes said framework, and forms said cavity plate 

[Claim 2] It is the manufacture method of an ink jet printer arm head according to claim 1 which said 
cavity plate is equipped with ink passage which makes said ink flow, and is characterized by isolating 
said successive formation piece and arranging it from said ink passage. 

[Claim 3] It is the manufacture method of an ink jet printer arm head according to claim 1 or 2 which 
said sheet metal-like component is formed in the shape of [ sheet metal-like ] a rectangle, and is 
characterized by arranging said successive formation piece in a part for a short side part of the shape of a 
rectangle of said sheet metal-like component. 

[Claim 4] Said successive formation piece is the manufacture method of an ink jet printer arm head 
given in either of claims 1-3 characterized by being arranged in the position of symmetry from a center 
for said short side part of 1 of said each sheet metal-like component. 

[Claim 5] A manufacture method of an ink jet printer arm head given in either of claims 1-4 
characterized by supporting said two or more sheet metal-like components at said framework. 



[Translation done.] 
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[Drawing 2] 
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[Drawing 4] 
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50a 




(c) 



[Drawing 8] 
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